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S5 (54) Title: WRITING UTENSIL 




(57) Abstract: A writing utensil in which writing ink, such as water-based ink or oil-based ink, with which an ink occluding body 
^"J in the barrel is impregnated is supplied to the pen point, which is to become the writing section, the utensil being designed so that 
*^ an ink exhaustion signal can be easily and reliably detected visually. This writing utensil, in which ink with which an ink occluding 
body in the barrel is impregnated is supplied to the pen point, which is to become the writing section, is arranged such that the ink 
with which the ink occluding body is impregnated is supplied to the pen point through a visually discernible ink guide tube and such 
that an ink exhaustion signal from the ink occluding body is detected by visually discerning the ink guide tube through a visually 
if) discernable section formed in the barrel. 



WO 03/095231 Al lillOIIIIIIIIUIlllllllllllllllllllllllllllllllllli 



WO 03/095231 PCT/JP03/05952 

m m m 



5 &Mttm 

10 

20 J&*SM*-C&*. 

1 



WO 03/095231 PCT/JP03/05952 

#0fl¥6 - 2 7 0 5 8 5^#^af^«, Mfc*imrtfc<>*!R*# 
TSui^tS^ aefeM ^©UTIM ©*£«&<, E 

15 

§£0J1©M5* 

20 ©«/&^£t-5E£K:<fc?K ±|BBW©TO*#»&n*E£:SJi.V>;EU 

25 i#f^^LT^>5fel:M^tl5<!:*fc> >T>^KJ8#;o>S©^>**lTlM 

2 



WO 03/095231 PCT/JP03/05952 

(2) mnpw^ ^KM^ssnfe-r >^fm<Dmm\zwtm^mm^t.^ 

(3) ±S3(l)X«(2)tSB*©«E|B^JC*^T, ^KSE^^SSn/t-r >^ 

10 (4) «S^>«^#^S©5%m±©ft$T^>^®^#:^g|5t^bT 
V>£ H t £#M£T5±fE (3) te83«<JD«EiBA. 

(5) ■PttSoWrlBSW*, >T >*K)fc#©»r®St© 1 ~ 9 0 
T S-hIB (3) Xte (4) £gBft<Z)4MBA. 

(6) ^mS©^^**H>^©jic#O^^^0^V^fc^^tT^Ji 
15 IB(3)~(5)©Mn^— "PfcfBic©*IBA. 

(7) 't'iSOdrSil^F'Jl^rWI^^ttSil^e^O, 
«*d<rtJBffi©^iffl«*«J: D fc*^ H m<hT£ Jt|B(3) ~ (6) (Dfttlfo— 

(8) *mfc\z&Q®,M&&mT2>-( y^mmmzm^tir^ mz^> 

20 ^4 i mS&^LT^>^^^$n^C<h^#m<ht-^±lB(3)~(7)(D{Bin^- 

v. z\n^<D^m^mm^^w^z\t\z^r)^>^mm^<oM t ^nmmm^ 
m&i>rz&&mmmiz'( >*mm>m&mtiz>'t >*fiammmm&u > v n-;v-c 
25 #£±13 o) ~ (8) (D&itifr— o\ztm.(om^ 0 

oo) mw&ztm-rz^ >*^it©< >+<h^t§®x^ ©*m 

3 



WO 03/095231 PCT/JP03/05952 

m*<DmmmM^ >*<Dmmmi)<k o v> z. t t-r %±m o) ~ o) 

®^n^— O Klf3l£(Z>«£|3Jtr, 

(11) ■1'>^!ft*#CD€IBW*©^*^ ^>^lRl^5S^t<&5Z:t 
<M«£:T3±f3(l) ~ (10) CD^in^— o^fSmo^fB^o 

5 (12) mffi<Dft%tf^>^\^m^te£&<fc%m&tfczz£&&m£-?z> 

±IB (1) ~ (1 1) ©Mn*>-^ £flB4ft0«EflBA. 

(13) tt^©^>^(J^#I^U^#:^1t^^[^tC^$nTVi§clt^#mi: 
T3±f2 (1) ~ (1 2) ©firnj&>— ' ^(ClBm©*fBAo 

(14) ffiKtt*Wr*-f >^ll»flP3^«[*K»j-6tlTV^ t t*«r*t-r*± 

as) <>^»i#ic«$nfc'f>+tt, »Btt***r*-r>^»i»*©«te 
, -f 19 ^>^c^#t,^$ n§ JtiB (i) ~ (H) ©ran**— - o^sbik© 

*fB^ 0 

(16) -f >^SStt*tt5-f >3**1f ©fKl-r 0 t>*®5R*^/h$ < 
15 -f >3r £ 5 iH«X«1tJi&^#?L#:^3fE*^ tlT V> £ £ £ «t 0 , -f > 

(17) fft1^©^m^©S$*Umm^Ji«l3*(Z)^ftOTT^^£t^#m<hi- 
20 3 ±13 (1) ~ (1 6) O^n^-^ fc|B«CD«ESH A. 

.(18) -1 y^ffim^O^ >3rffi&Wmm&8 X l 0~ 2 ~8 0mm 2 ^5Ci§ 

tT<5±IH (1) ~ (17) ©fan#— ofcHBttOTOA. 
(19) -1 >*<DmW&tl1fii 5"CTT1 8mN/mK±lr*§i:<!:$#f^t?. 
_hiB (1) ~ (1 8) (Z)Mn*i-o ^f3«cO*f3A 0 
25 (20) -f >*©*fij£fR8b&* 2 5 tTT 5 0 0 m P a • s £TF*?& S £ t £#tfc £ 
•T 3_Lf3 (1) ~ (1 9) <D{sStlfr— OtClB«(D«E|BA. 

4 



WO 03/095231 PCT/JP03/05952 



) ~ (h) \*^>*mm&3o<D&j&mttezimw®'v2bz. &3mn. #ss 
5 W(DmimMMm*^mtmoufrmmmmx&<o. m4m (a) ft-r>« 
m#:2 o©aE^«**-rau««»fSiia7?*o, (b) sniiosw>« 

# 2 0 © WJ^^TOilfllUT^ D > (c) ft, Nfflf 1 0 ©^«*jS-r 

3£5g| (a) ft, *^^©^2^Jfi^J8S^t-«£8B*©aJ^«S!»fMB|-C*t), 
10 (b) >»©M*^«4HI!»f®HTr*-5. 

HI 6 m (a) ft, ^^OfKsm^tS^^t^fBAOfe^HKRfflifH^ftO. 
(b) tt-€-©S»*w"rfflJ»«»f®HT?*«. 

^7 HI (a) ft, ^BJ©B4H«^^^-r*fB^©^r«MH^S>i5, 
15 >*Wlf**t#WIH , e*5. 

ft, *mw<D$&6mnMM&^mffiMt<D&ftMmmm~v&K>, mi 00ft, * 
mum (a) ft, ^Bj©^8^^sg^-r*fs*©wffiEii!feD, ( 

Ml 2E1 (a) ft, 4>iS2 5 f5< >^F 0 ©Wa^^t^ 

MiT^D, (b) 1 0RWIS2 5^t^^f>W*2 00 

(c) ft, WifBfi 0 <D&MM&7xTfflftmm 

25 IIT^5. 

Ml 30 (a) ft, ^Bj©m9^»^^-r«fS*©gU^raElT^D 

5 



10 



WO 03/095231 PCT/JP03/05952 

, (b) tt^©HfiP&^t"^«!Wf®BlT*S. 

d> (b) iz^<D^ffi*tR-r&ttmmmm-v&& a 

*k (b) ^©-o^^^-r^iaTfeD, (c) mwrnmrnm^ 



25 £-r&t><zre&3 mi imi 8 0) „ 

6 



WO 03/095231 PCT/JP03/05952 

o 

-^WT^SgBl Oat, Obt^- #:<>:&ofc&tf>T& 

^gPl 0al^(I^>^2 0^*t-^>^^l l^rWr^t^t, 0 
bMZmtmm^ >*&^Mlsf^ >*WMfc2 0, < >^M#^ 3 0 ^iR^T 
10 «i^:^Tl^, 

M£bV> 0 1 2 1 mm^S-e^^. i, < >4Hf&TlM 

£*If& b H< ^il g ^m^cit^ V > Z. £ <h & £ o 

25 %mm, ^uxxfMti, ^UT^F^jit, #v<yu?>mmm* -tfv* 

7 



WO 03/095231 PCT/JP03/05952 

3ft, ^x^h^^H^^iDXb^fe©, Wlftte^, 

©fiiltft #U7 p Ptfl/>, #'Jxfl/>, S^utl/7^X ( 

'?57>5'y913i£tfimVF&tl* mWJtU¥MW<D3 AiLTIt !7y*xf 

15 Mi:, ±fB®Bi, xfA, S&fclu ^7^»*(D^8BMX«^S^I»*t©^»: 

dtfM V^BIW 3 0 ®&*IHft& 3 0a(t 2 1 ^IiLT< 

20 2 0 rtffifctftASttS ffi(S8aB# 3 0b ttfim 1 0 <£/h» 10a 

o cnicko* -f>+ift 3ott, tti^i 0F*g^s-rsm^it#2 1 

8B#f##2 2^fd«fcD, Mflfl OfttCftRglHIffil 3«Sn5^C, 

25 ftfio^6-f >^siic# 2 o ^iR^-r^fs^ i o ft<Dmxmz\t&m.wtmesmtiL2£ 

&MMM&Wito l 0©/h&g& l o aS^gfl 0 b oM^SB©F«gffi®K:^j5d6$ 

8 



WO 03/095231 PCT/JP03/05952 

c ©«/«fccfc am 1 o ©*i§» i 2 &mwtn&mmto i 2 £^ ut-y > 

^iff 3 O^gMmuii^. -f >^®B#: 2 0 

afif, -f >«f ©^fi^ >+KI#:2 0 ©^«f ^3 1 J; o-r 

10 Tig^ns. ^>+iit 3ooi , >«i®ifi -f>^«W3 

0 ftkl-f >^SK:Rmi3XA-Xk:31M£i±3fc#>^ 8X1 0" 2 ~8 0 m 
m 2 , 3E\zif?$iV<\Z, 0. 5~2 0mm 2 tnu^IJL^ 

^faB#CD-r >*&&mz&% Ztt?3:Z> 0 — 8 0mra 2 ^l)t, -f>=*- 
15 f|#W3 0<E>S3£g<EtfVf-f >=¥H*TO«WD«»*«bJi<«:*. fc*3, 8 0 

£ (Delete, ^>^5Tfo]#^l2^^V^Tii^>^^«J 

20 c Xfcfr3&«>fc, «B£**rr*-r >^itt 3 o©^>^tgt5 

25 Z.th'V^^o 

It, -f>^#f3 0«S«tbTH 0!|j5Lfc£ KS2EI (a) ~ (h 

9 



WO 03/095231 PCT/JP03/05952 

) i^fi:5t, nmvt iw,2m (a) ] , ^b<«, =a?#R c^2ia (b) 

) , mnWM 1312121 (c) ] , EA»»JR CHI2ISI (d) ) , 1312 
S3 (e) ] > ^TBtt (3I2II! (g) ) UZO&MMVt. &1tU, «RJ*# CSS 

2m (f) ] , sjg&tt cm 20 (h) ] ^t'^tf^n, <i>*mmft2o& 
;ms*h&, ^'jixTiUfi, #yr5F*»» #y#i/-*>**n&, #u 

2 S'CTTl 8mN/ra&±, HK$f;£b<te, 2 0 ~ 5 0 mN/mit^ d <h 

0^1^2 0, i*>^f 3 0, ^>5fe4 0^©-r>+*HfcR 

5tTt5 0 OmP a • s OT« MKl£?£b<&, 2 0 OmP a • s J£TF, mz 

10 



WO 03/095231 PCT/JP03/05952 

9f$ZV<te. l~10 0mPa> s Wilt^UK £©-T >3r©££^ 
»5 0 0mPa • s%MZ-Z>t, -i >3r©»t£^lK & 0 » -hfrft-T >^«E 

£© J: 5 1 Sl«^©*fejiLAT«> m 1 m&ZS& 3 

£©fg 1 ^»H©*fBJI:ATteU -f >=»)lc# 2 0 f^jt^n^-f >^«S 

-i >&mn i o \z=&j&\stcm%w> i 2 ^irrbT±iH-r >^m#« 3 0 ^mm-r^ 

z\t\z&yfes®-rz>z:tiP~v%z>h<DZ:tsLZ>o t£ox> ^>9c4 ow >3^© 

*^WK>ife4 0TC!)»<l:l) ! b©^ £fcte, -f >=!f©^»fc ££:£;£© 
£ £ ©#> «fc 0 SJHKte, ^offim^^Jir-r £ z. £ ifin # £ «b © fc 

T^<>^#«3 0©^(Cd;D^m, M&5 0 &IR?)^bT*ft3k< 

^©#H^-e^fflbfc^(c -o*t)^>*mmmz oi^^>%Ao\zmm 

#40 (Dwrnftn-mtz't y^mfc&wttt-t: b&^w&z. £©-r 

11 



WO 03/095231 PCT/JP03/05952 

140 (a) ~ (c) ±&f&inmMm<D&MMT?$>Zo (a) 

m4B (b) tt, ttffl 0©rtti*t^>jtefl!I^|SiI*^ea!»E<«:S»3fi (3te«IB 

ff§4® (c) teU ■<>*W&W2 O^JR^TSttHfl 0©^H^ 

«|JICJ^1 5, 1 5 &«»C«l^l^fc^bfci(K6T**. 

15 !!O«fc5ft;f40 (a) ~ (c) ©#^X«^tl^(DM'&to-&^M^±|B^ 

3I5IEI (a) mS (b) te> *^^2»l^^t%0-e$§, *I2 

20 n»mo*tsAB^ iifw^-o+iif 3i, 3 2§m *m 

3 1, 32^2 ±1331 l ^»^©*IBAA 

il^^feTO^. ^50 (a) Rtf (b) fc&^T, ±fBHl^» 

25 2 m&ganrwu ^fitw >*mmw 3 1 a^svw >^nt#w 3 2 

fck (b) \Z5k?£o\Z. »S^3 1a, 3 2a(l 2 

12 



WO 03/095231 PCT/JP03/05952 

3 1b, 32b 1 0 £>/J^g& 10a |*l££fi§-r Z> m&ffl&t 2 2 $ 

. ^>*mmmz\, 3 2«, i«Fia5i scf^c^^n^feot 

5 fi:oTV^o 

^(D^2HM^^IB^BT«, ±IE^l*«^<i:^{^ >*®tM 
la, 3 2 attXOft^©i^fe^T-f>«#2 0 fcfiJL&SnTV^tfrz? 

, H^-5*B3^«k »M >^^i»^nt, ^R9f 3 2©^ >*aWi 

15 SB1 2 £^L/T^&T£il<^T^S;i 

>^rB|»*©ftitBI5 3 1 a, 3 2 a <£>ft£ &i£&'fcoTEfii"S d tfccfc 0 , -f 
2 0 ©-f >^MOT7it-f 1 0 K^J&L/tmM 1 2 & 

^x±u-(y^mmms 1, 3 2*«B-r*dttc«j:o^-r*c:t^7?#s 

20 

±fBfg2g065BtgT!Wu o^iif 3 1, 3 2©s$^mfcfeo 

13 



WO 03/095231 PCT/JP03/05952 

hk> ±&&2mmmi&<DmfcM e B\z* (a) ~ (c) \z7&t$mm& 

£16 0 (a) Rtf (b) tt, «Oi3i»lSSTt)Ot*5. *f 3 

&~?(Dfr, ±mmiMM^m(DmmM;A£g i tez>%<D~T:&z>o m6m (a 

) Rtf (b) K43^T, ±S3^1 ^66^16 t^©«^tt^-^&f*^T^© 
^3WiTll ^ >^iif 3 3 Rlf-f >^r MS 3 4 31613 (b 

«fc t> , -r >^st#« 33, < >*#^s 3 4 tie%B^mis 1 3 ©4"b»^te 
±cjs i ^witnii©Mt^?>iitt^^t ^ >*mmm 3 3 zttfttii 

So JL©fE3E*CT?WU <>+l»f 3 3(Oa ^>^4 0A.(D-f>^©i^ 
-<>^3!i&S4 0\Z&^>X%fto ^tA^tSOt, ^>5fe4 0^©-<>^©#t; 

S3 4©^>ft^©^>*#^£^>*lf#t : 3 3 0^ .k&fcfK 
^70 (a) ~ (c) fct, *»W©^4^S£^«8S^-rt>OT?**. #314^1 

14 



WO 03/095231 PCT/JP03/05952 

6 c^7Bi (b) 3 x\$7y<k¥~v?>te£<Dmm#x\mmn. : ?&iifc3 1 

CHI70 (c) ] H>«f 3 5t^LT, <>*1»«3 5©M^ttitr 
&3t>£>T&£o 170 (a) Rtf (b) t^ViT, ifHIlillii 

©IWWX^IBtt^^WFL* 3 6 Xte 3 7 £W y*mmm 3 5 <Drt&£grT £ £ 
20 ^> <>^<hfe©^5i^li^X^fl^i^#?L#:3 6Xte3 7 >+iif3 

^•C#S©-^ -f>^S»f3 5ft*ffinz>-1 >3r®mhMB-?Z-£tf-?%Z>(D 

15 



WO 03/095231 PCT/JP03/05952 

tfcfecDMu -f>w^r M>*®to vfcm^^ -i>3rmmw3 5 

10 SB#J## 2 2 £#B&Lfc^ 2 1 ©f^t) D fc-f >*K«# 2 0 

2 2 ^B&ufcA?, ±saig 1 mmmWKDm&MA t^ta* d , 
20 nopi *5g^©^7Hjfi?gsi*^*r*)©*Tf»t), ttiwi op^©-r >^®: 

16 




WO 03/095231 PCT/JP03/05952 

^lt-t >^st3Mgf 3 0 £*airr 3 £ £ k <t Dt^t>©ts^. 

0 ©m^^^-r >^®m#: 2 0 rti:iAba»^f§ z\h\z^^ >^m^ 

-i>*wtmfe2 o\z^m^nr^ >***ffl&2 s^tx^itt^ti) 

1 1 1 8 ao^^SO^fBJMC&^T, ±tBm 1 ~f£ 7 «^CD* 

t 

IBftHte, m 1 ~EI 3 om«^^*fBAAKl WS2 5 £^bT-f 

20 ^#2 Q\z^mznr^>*&mm&%GTz>'i>*mmw3 o^&mrzmm 
*m-&2 5\*. -i>^m^2 otmm\zmm-M> y=c)vhmommM^tuj: 

25 \z-su-znfcc >*r&m*mfc2 5 ^vxmm^^-r^^ >*wms 3 0^ 

17 



WO 03/095231 PCT/JP03/05952 

fill im (a) Rtf (b) fc5RT£3fc, 4>iS2 5©W(:fl -f > 
0©^«3 0 al*a£^A£n3J?AgB2 6SfU f©W»i 

^5, £©Hl IB (a) (b) KtkIT, #A»2 6Rtf«fttt2 7&*rT 
S^ltS 2 5 2 0a £3TT3-f >^rKlS# 2 0 ©UtiMK £ 9 * "f > 

*©«#2 ofc^asnfc-r >*«+aiS2 o^bT«BMt***r*-r>*» 

%>z\t* mS\z, ^j^2 5©WM*ift*ftM«Rt«1»»«&*-r**Jttb, 

Z.Z\H\ 4>iS2 5^>«l#2 0©^S (L) ©5%£Ui, $f£b<te 
, 1 OXUJtl 0 0%^T©S^T-r>^m#2 oratJtftfebTV^Ci:, 
ffcfc)^ «2 5©-f>«Sft2 0^^»t^L 1 {l 

<, J£fc|ff*b<tt, 2 0%^±10 0%OT« WSL<H 50%£Uil 

o o%^T^^T-r >*r®m&2 o^^j^MbTv^ci^MSbVio Jin 

£ «k 0 , -f >3rafcjfc# 2 0 iZ&tltlZ't >^SI#« 3 0 ^^«fc < 

£ Wrf^feOt/^o fgl 10 (a) Rtf (b) \Z7K-r$>mi&2 5 
©S^LjH -<>«M2 0©^L©2 0%i:^$tlTViS. fcfc, -f 

It, *iS2 5®WW 1 lt -T>^H»f$2 0 tf>BJr®*»W<D 1 ~ 9 0% 

18 



WO 03/095231 PCT/JP03/05952 

b £> & § 4> ^©^13 A £ 6 & ^ & (D t Z> o 

^^«k<#i|i&1-5££#T€r5 fc43, 1110 (a) Rtf (b) 

, <f >=^©}S^2 0 fc^g$nfe-f >^«4 J iS2 5 Sr^bT-f >3fflNMF 3 0 

<f>*lft*#2 0KL«Snfc-f >=^r^ >^f 3 0 H^If ^CiOii 
*X$n5t>©TS:<, *»B2 5 Sr^bT-T >^St#Hf 3 0 K:#A£n& ! fe<Z) 

jtT?fe«»<Z)"T?, mmz&Q^ >*rWM&2 0 {Z-amZnTci >*tfM'PVTmT 

-rzm&iztz, ^>*mmm3 o\ft<D^>*<Dmmm<-&z>z.t\z&?)mz>ib 

>^$ftW 1 Otefl&fcUfc«B»l 2£^bT_tfS<>^#t : 3 

19 



WO 03/095231 PCT/JP03/05952 

sgi 2m (a) ~ (c) ±fBfg8^«^<D»mr&£ 0 mi 2m (a 
•fc&mm, -?ut>%. u%U2 0btm®U2 0c£\z£K>mf&i;tz>b<D-T?&z> 

o 

^120 (b) fciu Nffil 0©^^>^#I'\lS]^-5«<Jf^<^§^jt Ofc 
20 aH^«) LfcfecDT&D, -f>*©:1^2 0 %^>9tm^mfr5te£1k<l3i2>m 

ma (c) \ts 4>*wmw2 o^^-r^>mni ooftmmmtzv? 

#15, 15 **»tt^lRlfc:^bfc«litT»S. 

25 dODcfcSfclgl 2 0 (a) ~ (c) ©#«^Xtt^n&©*ft'&t>'e-SHfc±aB 

20 



WO 03/095231 PCT/JP03/05952 

0 \Z&&\Z&£2tl2> Z ttfc&o 

mi 3m (a) ms (b) \ts ^B£<Dm9mm&m*7K-r<b<D-v&z>o 
9 mmi&Wivmtm i wu 4»m& 2 5 <t Dmf&tt£W-r3-f ^tgsnw 3 0 \zm 

10 *«fc&2 8^Lt^>3t4 0\zBm\zi&mznTmm&-pimttzL2> o z 

(Dmtm I <t >*rWMfe2 0 <£K >3^71M 1 0 {c^^b^ 

15 0 £^>ft*m&2 8 t£— flcfcb&fc©, -Tfcfr^ ^>lc4 0(DW^ 
Hfc, ±|Bm 9 ^M^CD^IB* lie, ( a ) ~ ( c ) fc^-r«#j 

^jhlt^^^©-?^ (&rf<Dmmmm\z^xhmm) » 

^140 (a) 3Sl« (.b) tt, #f|HJ©Sgl 0H*»**w-rt>©T*D, d 
20 ©^10 H«S©*I3A J te> m 5 ©f§ 2 ^Jfi^lB©«E 15^ B tCfUIS 2 5b 

, 2 5 c&m-tttmmx&Zo 

sgtt^w-r s-r >*st#HF 3i, 32§2 ^istt^, R^-r 201: 

25 ^«<*ttfc-f 2 5 b, 2 5c ^^LtWftt 

M>+iif3 1, 3 2^ft»*n*j«, tlS2 5b, 2 5 c ©*! 
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^iff 3 2H mi4M (b) fcjRf.kStC, W;W^3 1a, 3 2att 
, «#^#2 lSJtilbT-f >^«#2 Ort^fcfiSO^X^&oT&A 
StlS fc&fcl* 3 1b, 3 2b feffim 1 0 O/hSffi 1 0 a rt&#t8f*5 

1 0 *M^©*fBA J Tffciu ±iB£8£J&Jg«B£P«lfc:* -f>^K 
^2 OfcMtSftfc-f >*tt**t§B2 5 b, 2 5c^W>^ri#f 
3 1, 3 2^^«h*5D^>^4 0^#fc^^nT*|E^pfHg<i:7 L J:^o Z.<Dm 
IB*BT«, ^>*BHMf©#*»3 1 a, 3 2 aftXiOfiSOi, 
jfUS 25b, c <D&*»teX 2 <£^£ fc o T>f >*5»ffc 2 0 «J 

?g»$nst, gvw^iit 3 io-f>^iS2 5 b^bx^sftn-r 
\z®nT^ >«a&2 otcte-r 8 o xsssoxt^ct* 

JgVW >^Bt#flf 32©< >^j|S2 5 c fc^bTStnf fc«nfc»S\ T 

-r & - 1 s ji t 

1 0 Kl7&fifcbfc«lKSB 1 2 £^bT_hf3-f >*Sf3Mf 3 1, 3 2 C <h 
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©Sfflt^fc*** |wICft$©-f>^®ISWTaboT^ ^^1^2 5 b, 2 5 c© 

ii5@ (a) ~ (c) ^m<DW,i lmmmm^-r^ox^^. z<d 

^JJgtfi^#?U$3 6 CS&150 (b) } Xte:7iylbt?xU^>ft£>£;fr£$£ 
li^X«»^#?L# 3 7 CB1 5® (O ) ^^f>^f 3 5lC^*bT 

#3 6xs3 7©fi$it w^x^^-r y^mmm 3 5 ©«s»«^^ 

iIfI©ilt$Xttfl!ltf^ 3 6X«3 7 ©fefgte, -T >3r 
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-f e»ns*«, &9IXfc* 

¥3S0n?t>&<, ^Tb^^-fef 5&gfc*fcV>. 

«IS 2 5 d §^LTH^^©ii$5:(ifit^?L# 3 6 Xte 3 7 J&W >*m 

#^3 5(D^M^^-r§-^^<#A^nfe^'i4 : SrW-r^-r>^iis^3 5* 

Dfc*ira*5&t/h$<, #0, -f >+t-fe<Dm5»t^X«#S^i : ?#?L#3 6 
X«3 7H>«f 3 5 (DPWK-T >*^#«f 3 5©rtSi:S5"rsc:«i:75:< 

D^bfefew^tasu, -f >^«7 (-r>^wi) bfc^^> 

CD*fB^M«, m 8 ©I 5 &jffiftftB<Z)ttflajlE 2 5 e *»:^fc«jfiT* 

s<>%*®m-Tz>9m4 immm^M^mi o^mst^nT^ 
2 im$mu$mw2 2st»i^fc^ 2 20^ 

' 5tfl»a»2 3*JS«tRltfcjil, «2 5e®m 
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y^vmm, <i >=^tim >^mm^ 1 2 ^lt^ >*mmm 3 0 &®.m-r 
mmo (Dmm\zmm^mti^tf3:^7>y-^^ >ffl©^4o, m$\z. 

OfrZO^ >3r^«S2 5 g, W^ft^-O^itf 3 O^UTXA 
£M>^©jt^2 0F^^AU^M-r ; §)-t^^ { 5<>^^2 0^6><ZX> 

0 B-r & £ £ k ck k> &m r £ t> © t & -5 0 
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0 >*8K1R# 2 0 t^ltiAbg^tS 21 £ fc«fc ?K 

^^.^ ±^mimmmm (m^mvm&m^ts) ~i i4iw^ 

Mfcs/t, tt&msnmmm (.mi zmo^mm^ts) -mi smm^mv 
&mmmm*Bm\zm.&fr^z>z£^ wz\z. miox\t.miimm : mm^mi 
2mmmm. mizmmwm. mi 4mmmm(DmmM i \zmmvx^^<, £fe 
, mi onffiMMfrzmi 4mMmn(o&m%?.M;H~T>\z&^T. <iy*wmm 
3 <^>ft 4 o\zmtt&^>ft*m-&*m±L\zxn^> 

tM>«t 30, *rc«> ^ms2 5 &.z$mm&&^~?z>^ >^t*f 3 
y&mm 1 0 ic^j&bfc$ifss& 1 2 &:/r bT_tis< >^^#w 3 0 zmmtz Z\ 
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mmn-ww&dM. cbvp-zd ^j:dipj^u. -< 
mmz. m&Nsmw (h^tyzttm. tv-2od K^Baueus:. 

•$V7°u\dU>M, *&£B©i£&l 0mm, «8B!B©S$ 1 5mm mW&SK 

7j?UX^U>5 : -lx^^l/-h®<D4'^e>m^ m$8 0%) > El9mm 
„ S£ 6 0 mm 

& ftS3mmu ft£2 0mrm -<>^«EK»f®«M9 7 mm\ -f >^ 
Sf#«©*tKS#©*®3R* (2 5t) 2 0mN/m, ISWO+KIft 
2 0HlAt§fi$3mm 

T^U;l/^li©X^-rA-S^e>^ (§l?L^5 5%) , SSI 5mm 
(D-r>^« (til 0 011%) 
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zkiSttSyft (C.I. Direct Black-154) 



4. 5 



TkiStt&fl- (C.I. Direct Black-19) 



10.0 



10. 0 



5 pHfS^J 0. 3 

B&jjgftj (7'OWGXL) 0. 5 

B»MtJH (X^l/>Ti7'J;i/m#fl&, T^-Tfft) 3. 0 



10 < >*<DigmmJj (2 5*0 3 7mN/m, -< >^r©*fi^#^ (2 5"C) 8m 
Pa-sM >^®^#:^(D#M*2 . 5 g 

25 <D*Mff 

7j?ijyotfI^>^ ^^(Oit^l Omm, 1 5 mm (SlfggBJBA 



0. 2 



SMSzK 
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m-zm&m fc«k b «t & § ) > ^120 mm 

^iJlfl/>rl/7^1/-hi0W^»«^ (m?L^8 0%) , fii9mm 
> S£ 6 0 mm 
5 (H)ft£ ^ffim-T >^MSW 2 ^ 

i) /^U^nlf l/>^> ^|3mm> fi^Omm, >^gg|f®ii!)7mm 
2 , -f >^*W©^Kg#:©SM?S^ (2 5"C) 3 1mN/m, W&Bftifi-l 
>*®mfa2 0 \zmxrz&2 3 mm 

ii) #'J^DtH/>8, fi83mm, S£3 0mrm -T >*Sl£B&»fliSf*9 7 mm 
10 2 , <>^ff©^Sgft©S®l* (2 5t) 3 1raN/m, 

^Kfltf*^ 0 l:iAT§I$3mm 

iii) X : 1 0 mm 

15 1 5 mm 

<sk >*mj& (£S 1 0 0 S*! 

(C. I. Direct Black-154) 5. 0 

tti?x.?y—)\, io. o 

^U-feU> 5. 0 

20 4. 0 

^SiSttfti (H/V^72 5N, ^-T^>a®) 0. 0 5 

<y^r<D^MWn (2 5*0 5 5mN/m, -f >^©^S#^C (2 5"C) 2m 
Pa-s, -f >^©jl#:^©#g* 2 . 5 g 

25 ji&mmz&v'&zntcD-i >^>b&, ^>^w>+itt 31 

, 3 2 ^iits 1 t^w 1 2 ^^it^its t^-et, ^> 
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5 0 e> CD^T ^©SMlM > (*^JIfSTtt 9 0%) l 0 Kljfgj*U}fc«K 

SP1 2£^LT±fE-r>3*»W3 0 £ £ J; U If!- 

SMffi 1 0 fcBMBUfcfcKlR 1 2 £^UT_tfB^ 3 2 ^ <^ 

CH»i3, 1M>^>0 

^ 6 in ^m-r^iM >^ >&ftm b fc. 
15 (Dum 

#ijynt!U>«, :fcgg&<Z>It& 1 0mm, ^gRSBOgS 1 5mm (SIBSBSA 
ntt«6JI»C«fc0*»B*»i:fe*) > ^51 2 0 mm 
<2K 

^UXfl/>fU7^W-M0We>i^ (I?L$8 0%) , Ii9mm 
20 , 6 0 mm 
(EH >*Sf#W 

jffU^Dtfl^SS, f*l^3mm, fi$2 0mm, >^iSglrSiD7mm 2 
, >f >«S#«©#Sg#<0*IB3B:fr (2 5 < C) 3 1mN/m, ^M#J&W > 
^F©lc#: 2 0 KM AT 3 mm 
25 @K 
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3 mm, S$ 2 0 mm, 
T^U;H»«lfiDX7-r/t-S^e>*^ «f 5 5%) > 5mm 

dM>=HM 0 ofi«%) 

5 6. 0 

^->>x^/— ;w 15. 0 

dfU-feU> 5. 0 

mm 0 

#M?g'I4^J (Pluronic PE3100 , BASF&SD 0. 0 3 

10 ®SB 

>^0D^®3fi# (2 5t) 5 4mN/m, -f >3f©*ft£fl&fc (2 5*0 2. 
5mPa- s, <>«)IMtli2. 5g 

=lri#f 3 3 W>*^<!5:oTV^^t < fte*^ -f>+«2 0*e 

>^tim i o 1 2 ^^uT±fH-r >^^»« : 

20 jsfli 1 1 m&owmtm % ntz B 

T?B»Jfc0ttlfl5, ^>5fe, -r>^«Mc€rffl^fc 



25 ^uyobfl/^Sa, *a8&©lS&l 0 mm, &BSP©SS 1 5 mm (#H§£&£A 
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OH >*®MW 
, S$ 6 0 mm 

5 PFA (fh77Mnifl/>-^-7MP7mk'^H-fJP^ 
IJ-7-) ®L rt|3mm 1 S^2 0mm, -f >*«E8&»rMSt*SJ 7 mm 2 , 
^W©MMS#CDS®5I^ (2 5*0) 2 0mN/m, WB&fttf^ >*©lc# 
2 0CKAm$3mm 

10 t7P> (S&i&SD $!*> Mlmrm ^2 5mm, S£ 

T^U;WWi©X7-r/t-S^6«lJ« miims 0%) , 5mm 
(SH>«u& (£fil o 0«*%) 

tl^—MPt (C. I.Pigmennt Blue 15:3) 4. 0 

15 ^^X^7-;i/ 5. 0 

yX?l/>^Un-JV 5. 0 

^Vy°U\f.)V7)Vzi—)V 3. 0 

mm 3. o 

fMSMt££!l (Pluronic PE3100 , BASFttSg) 0. 0 3 

20 WSfoK 

■iy^-omm^-h (2 5t) 5 5mN/m> -T >*<D*m&Wt (2 5'C) 2m 
Pa«s, -f >3rWMfo^<D^mm 2. 5 g 
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oD-r >=h*tim >^$sis i o ic^bfc«B» i 2 £^bT±SE-r >^m#^ 



10 tt«fiJlfcJ:0*»B«i3**) ,ifil2 0mm 

5|?UlfU>TW7^1/-hR0^6ijS (M$8 0%) , fS6mm 
, 6 0 mm 
(3H >*B#« 

15 ij?U^otfl/>«, ^3mm, ft$2 0mm, >^r^g§8»f®^ 7 mm 2 
, ^>+Htf©ltK@#:0SffiI* (2 5t) 3 1mN/m, WBUfrfi** > 
*®MW2 0 ClAt5fi$3mm 

T^U;mit©X^-r;t-S^e>1i^ (M$5 0%) , S^15mm, 
20 ;HI 0 . 5 mm, 

cek^&j* o ott%) 

#»tt»*f. (C. I. Direct Black-154) 5. 0 

^vx^ / 1 o. o 

^U-feU> 5. 0 

25 4. 0 

^M^tt^J ( bVW y&7s2 5N, ^-f ^>a^) 0.05 
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mm* ■ 

-T>^©SM?M* (2 5*0 5 5mN/m, -f >3r©*fig^£& (2 5'C) 2m 
Pa - s, ^>«]|#^SI2. 5g 

5 &a»*r*;i 1 2 s^-uTwrs ^^t, ^>5fe4o 

+iff 3 0 IC-f >^^< ^oTV^ ui, -T ^f>«I#2 0^f» 

<^ >=^tim >^*41© i o t^bfc«B«R i 2 £^bT±iB-r v^BtSMSf 

-O^tftriS (tfi&O*) fc^T»lHRr^»3Hfc*«*-r*tJ--f 

15 

#«jyDk»ioW&M (m?L*8 0%) , S^9mm, ft$6 0m 

m 

C-f >*ffi.J& (til 0 011%) 1 

20 n-7°at!;mi/3-;i/ 75. o 

7n/1-M-l 0 1 (7JVfkHtSiO*^> BASFftSS) 7. 5 
Alresat KM4 0 0C7H >BM*J», Hoechs t thSS) 10.0 

Victria Blue BSA Zenecaftl) 2. 5 

Rhod amine 6JHSA (JR*h Z e n e c a*fcS) 2. 5 

25 Flex YELLOW 105 (8*h Zenecafti) 2. 5 

^y^-(D^m^cn (2 5'C) &j2 2mN/rm -f (2 5'C) 
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4mPa • s, 'T>+KIMtIl2. 5g 

2 o^^©-r >^7+m* >&mm otMtfewi 2^bT±tH-r> 

^#^3 0&mtST&;ii:K:cfcDfg#K:, i*(«t§i:t^Tf fc, 
10 It, -03^t2*W3 OTi^T^^lUfc^ MtO^©^{tii^igb 
T*fBT#&<&o£: 0 
IJi»"!l7, it^>^>] 
TfB^(7)$i^> ^>*®MW. -O^ifaff^ ^mS, ^>^c, ^>=Haj& 

15 (Dttffi 

tfU^otfl^SU ^^CDitSl Oram, W0^15mm («B8B£* 
W»^K:«J:D#«iR«B£fc5) , ifil 2 0mm 

#UXfl/>fU7^U-hiOW^M (^?L?8 0%) , fii9mra 
20 > S£ 6 0 mm 

(EH 

P F A (Th77MDIfl/>-^-7MP7JWt*^X-T;Vn^ 
'J7-) & ^3mm, g$2 0mm, >^gftS§rai*^ 7 mm 2 , -f 
Sf#ff©^»e#<3D^iB3B* (2 5 C C) 2 0mN/m, «*KR#J&W 
25 2 0 t^Atl)*$ 3 mm 
IS 
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fi£ 1 5mm 



4 

1 



5 
5 



10. 0 
10.0 



mm, ^X^^c : Rti^ ifcHiWI* : R$t^ 

T^u;i/«^t©x^-rn-s^e>m^ (^50%) 
5 dn >=m/& (£* ioo mm%) 

(C.I. Direct Black-154) 
7K^14^ (C.I. Direct Black-19) 

10 p Hiii 

BfrM (ya^-fe^GXL) 

15 ^>*<DigmWh (2 5*C) 3 7mN/m, -f >3r0ttfi^»[ (2 5 < C) 8m 
P a • s , < >^r®M^(D^mm 2 . 5 g 

^#1?3 0fc^>^&<&oT^3;i<h, -T&:b%> -f>+tl^2 0^e> 
<2-f >3H&l7-iM >^lfttt 1 0 1 2 £^bT±iB-f >3r&SJMgf 
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TfB^©$*^, ^>*w.mw. ^y^mmm. ^>^m^ ^y 
^ -r >*m.j&&m^fcmi 3m\zmmr^-i >^>^mvrc 0 

5 #V7°U¥U>M, ±&U<D\S.'&1 0mm, UmU<D&Z 1 5mm (MWffiSK 

dH y^mw 

, ft£ 6 Omm 

10 (EH >*st3M? 

^U^otfl/>®L ^I3mm, S$2 0mm, <i >*ffl&1$mW& 7 mm 2 
, -T >*»#«0#«g#©^M3fc*J (2 5*0 3 1mN/m, ^JBSU^-T > 
2 0 3 mm 

15 T^U;i/^CDX^-r;t-^e>m^ (M$5 5%) , 81153mm, ft^3 0 
mm, # Affl»*# : Rtttt. : R«M* 

T^U;PS4(JDX7-rA— (I?Lf 5 0%) , Sg^)3mm, S£8m 
m> if Ag&^#c : Rtttt, : RittK 

20 1 5 mm 

1 5 mm 

gh >=m/& (±* 1 0 0 a*%) 

25 zKi&teSteR (C.I. Direct Black-154) 5. 0 

^5?x^y— ;i/ 10.0 
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2fU*teU> 5. 0 

4. 0 

n-mSteM (hV\V-^^2 5N, 7 -f^ >%!:«) 0. 0 5 

5 -f>^©^®5i^ (2 5'C) 5 5mN/m, <1 >*<Dtim&& (2 5t) 2m 
P a • s , ^>=mM^©^SS2. 5g 

>***TiM >*wm 1 0 ic»ri&bfe«»« 1 2 ^^bx±tB-r 

J5fc* -f>^«Sfff3 0T?»7S«W5lum b 

T«B*j$©tti«» >f>=HftjiK#, -f>3*»«\ ^>^fe, -f 

20 SfflV^fcSl 4HCipltS^ >^>£ffMKUfc. 



*U^DfcfI/>«. ^SSPOitSI 1 0 mm, W©S^15mm 
^tofc*6Jlfc:«fc0 > ^«12 0rara 

25 ^UxfV>fl/7^l/-hfiO»« (I?Lf8 0%) , tI9mm 
, Jl£ 6 0 mm 
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i) SVW >3M8f3Mgf : #U7°Pk!l/>^ rtl3mm, S^3 5mm, -f > 
*^i&IST®TO7mm 2 , >*«W©#*a#©*lS3SA (2 5'C) 3 1m 
N/m, &SfitS8*J&W >*SfclMfc2 0 fc&A-r&fi^ 1 5 mm 

5 ii) MVW>4^t#1f: #U t!l/>SU ffi3ram, g£2 5mm, -f > 
^S§ifSm^7mm 2 , ^ >*St#«f©#KS#©i£®3B:fr (2 5'C) 3 1m 
N/m, &$8&##K >*«JK#2 0 C«Xt5I^5mm 

10 $5 5 %) , at3mm, g$ 2 0mm> f ^ : Rft^ 

ii) JgV>*8tS : #iJi?l^>fl'7^V-h«0^7'fA-*&ljJ (^?L 
$55%) , m% 3 mm, S$10 mm, 7« : R&#c 

iii) X x : 1 0mm, X 2 : 1 5mm 

15 t ^ u ;mMi©;* << a-s^ e>*j£ W5o%) , 

(gX>*3&J& (ill 0 0fift%) 

20 

JfMJSttSfl (Pluronic PE3100 , BASFftI) 
»»7fc 

-f>*?<D&W&J) (2 5'C) 5 4mN/m, <i>*<D%il 
5mPa- s, ^>*&Mfc'^<0 4 £f5tM2. 5g 
25 ±JE*ricfc«fc Q&ZWty-'f >^>«, l&3£^, -f 3 1 , 

3 2 ^MfTSCI^W^l 2^LTW5-t^^- 
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5 o^e>©-r >3=-©8*im > (^as^Ttt 7 o %) i o k^l^k 

15 (Dttlfif 

^ijyaHl/>I, ^©StlOmm, 1 5mm («BSB£* 
20 , ft£ 6 0 mm 



7i"J;i/«OX7-rA-A^iJ$ (M?5 5%) , fiS^3mm, 1^3 0 
mm, n XnWfc : : RUN* 

25 PFA (fh77Mnifl/>-A-7M07MJHf-;H-f;V3# 
U7-) '^3mm, 5$ 2 0 mm, -f >3fdfEB&Hr®«t*?J 7 mm 2 , -T >3r 
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ffiWgOttM&fc&^ffi^Jl (2 5*0) 2 0mN/m, fflmftffi^ >*Wttfc 
2 0 tefftA-rsfiS 3 mm 

5 ®^>5fe 

7^U;HStt6©X^'r/t— S#>e>Jf/& (I?L$5 0%) , S$15mm 

<&o*u& o oit%) 

W& (C.I.Pigmennt Blue 15:3) 4. 0 

10 ¥X.?-V>W3— )V 5. 0 

3. 0 

^®?S'I4^J (Pluronic PE3100 , BASF i±§SD 0. 03 

15 -Y ^©^ffiKWj (2 5*C) 5 5mN/m, -O^Ottftttlfc (2 5t) 2m 
Pa - s, ^ >3f«fcJ$#^©-£SS2 . 5 g 

25 Gias^i i> #-;w<>] 

tib*j*©*w&, ^>^fjf#i?> tis^ -o^iaris 
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#U^nt?U>«, ^®S^8mm, W©Ml5mm (^ a »^ 

5 (D-f >*KJfc# 

#'JX? l/>fI/7^I/-hi©W5M (I?L*8 0%) , (#6mm 
, dft^ 6 Omm 

10 tl3rara, 2 Omm, if AfBJBtt : : R*M* 

> (2 5t) 3 1mN/m, «SIWP^-f > 

+®m^2 0 HfAt5I$3mm 
15 (D^>3fc 

X^>I/Xt^ fi^lOmm, ^— ;P^0. 5mm, 

dH ioo mm%) 

7kmVk%±W (C.I. Direct Black-1 54) 5. 0 

^^->?x^y-;i/ io. o 

20 £fU-feU> 5. 0 

4. 0 

(hvwy^x2 5N, =7^^>%m o. 05 

-Y >*0>^Ii3g* (2 5t:) 5 5mN/m> -f >^(D^#ic (2 5t) 2m 
25 P a • s , >^PJ^lc#^(D^S* 2 . 5 g 

±iB^fc«fct)#e>n^-;i/^>«, assess ^>w^Rif3os 
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